Subunit structure of the glucocorticoid receptor and activation to the DNA-binding state.
Glucocorticoid receptors of S49.1 mouse lymphoma cells were analyzed under a variety of conditions. The complexes with an agonist or a steroidal antagonist can be formed in cytosolic extracts, they are of high molecular weight, Mr approximately 330,000 and have a Stokes radius of 82 A. Cross-linking by several agents stabilized this structure against subunit dissociation which produces the activated receptor form of 60 A and DNA-binding ability. Careful analysis of intermediate cross-linked forms lead to the conclusion that the large receptor structure is a hetero-tetramer consisting of one hormone-bearing polypeptide of Mr approximately 94,000, two 90 kDa subunits and a protein component of Mr approximately 50,000. The 90 kDa subunits are the heat shock protein hsp90. The high molecular weight receptor form also exists in intact cells as revealed again by cross-linking. The cytosolic complex with the antagonist can become activated to the DNA-binding form upon warming but simultaneously looses the ligand. Ligand rebinding does not occur subsequent to receptor dissociation. Upon incubation of intact cells at 37 degrees C with agonist or antagonist the respective receptor-ligand complexes are formed. The agonist complex is immediately activated, however, the antagonist complex remains stable in the undissociated state. This explains the biological effect of the antagonist.